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IN THE CLAIMS: 

Please amend the claims as follows: 

1 . (currently amended) A display device comprising: 

a face substrate which has an anode and a fluorescent material on an inner 
surface thereof; 

a plurality of cathode lines which extend in ene -a first direction, are 
juxtaposed in anoth e r a second direction which crosses ene -said first direction, and 
has electron emitting sources; 

control electrodes which are constituted by arranging a plurality of strip-like 
electrode elements which cross the cathode lines in a non-contact state within a 
display region, extend i n th e abovo montionod anothe r said second direction and are 
juxtaposed in one -said first direction, and have electron passing apertures for 
allowing electrons from the electron emitting sources to pass therethrough toward 
the face substrate; 

a back substrate which has the -said control electrodes and the- said cathode 
lines disposed on an inner surface thereof and which f aces the face substrate with a 
given distance therebetween; and 

a frame body which is inserted between the face substrate and the back 
substrate and is arranged around the display region to hold th e maintain said given 
distance, wherein 

the cathode lines have extending on e e nd s i d e s ther e of ends that are 
terminated outside the display region and inside the frame body, and a shield 
member is inserted between the terminals and the anode so as to ensure shielding 
between the terminals and the anode. 

2. (original) A display device according to claim 1 , wherein the shield 
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member is a member having the same shape as a strip-like electrode element which 
does not have the electron passing apertures. 

3. (original) A display device according to claim 1 , wherein the shield 
member is a member having the same shape as a strip-like electrode element which 
has the electron passing apertures. 

4. (original) A display device according to claim 1 , wherein the shield 
member is constituted of an insulation layer which covers the terminals. 

5. (currently amended) A display device according to claim 1 , wherein the 
shield member is constituted of a separate frame body which has a-substantially the 
same height as the frame body. 

6. (currently amended) A display device comprising: 

a face substrate which has an anode and a fluorescent material on an inner 
surface thereof; 

a plurality of cathode lines which extend in one direction, are juxtaposed in 
anoth e r a second direction which crosses of ^said first direction, and has electron 
emitting sources; 

control electrodes which are constituted by arranging a plurality of strip-like 
electrode elements which cross the cathode lines in a non-contact state within a 
display region, extend i n th e abov e- m e nt i on e d anoth e r said second direction and are 
juxtaposed in ORe -said first direction, and have electron passing apertures for 
allowing electrons from the electron emitting sources to pass therethrough toward 
the face substrate; 



4 



a back substrate which has the -said control electrodes and the -said cathode 
lines disposed on an inner surface thereof and which f aces the face substrate with a 
given distance therebetween; and 

a frame body which is inserted between the face substrate and the back 
substrate and is arranged around the display region to ho l d th e maintain said given 
distance, wherein 

the cathode lines have extending ono end s i des thoroof ends that are 
terminated at positions outside the display region^ and where -the frame bodv is 
superposed on t he cathode l i n e s ar e sup e rposed on th e fram e body and th e 
term i na l s line ends so that said ends and the anode are shielded from each other by 
the frame body. 
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DISPLAY DEVICE 



BACKGROUND OF THE INVENTION 

J Fi"1i rf thr T-Trnti'T 

[ -0001] • 

The present invention relates to a display device which 
utilizes an emission of electrons intoj^a vacuumj^whichj^is defined 
between a face substrate and a back s\ibstrate/ ; and s more 
particularly,^ to a display device -^--^j[-nn nrrnnrpr cathode 
lines having elytron emitting sources and control electrodes 
which control aj^quantity of electrons ^ emitted from the 

electron emitting sources^ an<^, at the same, time, can exhibit 
stable display characteristics by^ hulJilij a vacuiiin,^ between the 
face siibstrate and the back svibstrate. 

.2 , . DF-^l-T-iin i t- i f 1-]^p Po1ai-g>r< B ^j- 

As a display device which exhibits ^fee high brightness 
and 1^$^ high definition, color cathode ray tubes have been 
widely used conventionally. However, along with the recent 
Toquija^ for Mum liLqlL ii nf imrngfaB erf information 

processing equipment or television broadcasting, the demand for 
planar displays (panel displays) which are light in weight and 
require a small space^whilej^exhibiting fefee^;high brightness and 
tiio high def inition^has been increasing.. 



As typical example^, liquid crystal display devices, 

plasma display devices and the like have Inr rn rnt 1 iil n i | j i a 

FnrJ-h aitj^^ particularly, as display devices which -nTi|rryi-i1 i ti tiliu 
higher brightness, it is expected that various ^ kinds of 
panel-type display devices^ including a display device which 
utilizes an emission of electrons from electron emitting 
sources into a vacuum (hereinaf ter/( referred to as ""an electron 
emission type display device'' or ^^a field emission type display 
device'') and an organic EL display^ which is characterized by 
low power consximption^ will be put into practice. 

Among smrb panel type display devices, ^as the above- 
mentioned field emission type display device, a display device 
having an electron emission structure- which vrn -^in-cntcd by C. 
A. Spindt et al, a display device having an electron emission 
structure of a metal-insulator-metal (MIM) type, a display 
device having an electron emission structure which utilizes an 
electron emission phenomenon based on a quantum theory 
tunneling effect (also referred to as ^'surface conduction type 
electron emitting source, ) , and a display device which utilizes 
an electron emission phenomenon having a diamond film, a 
graphite film and carbon nanotubes and the like have been known. 

One type of field emission type display device includes 
a back substrate ^which Smhrs cathode lines having electron- 
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0^ Li^\j^ 

emission- type electron emitting sources and a control electrode/y^ 
on an inner surface thereof t and a face substrate4 which t-^mc 
an anode and a fluorescent materialj^on an inner surf ace j|wb4«fe 
faces the back substrate, wherein both substrates are laminated 
to each other by inserting a ^^^^^^^^^^^"^^ between)^ inner 
peripheries of both substrates kattd the inside *^ thereof is 
evacuated. Further, to set arjigap between the back substrate 
and the face substrate to a given value, gap holding members 
are provided between both substrates. 

Fig. 16 is a^lan view of a back -nli-fv it iijil i j ii i n j 

the ooUumaiLi jic constitution of a field emission type display 

device and alon i n i n rrhmnntn i g r i Tis^ y as viewed from the side of 

a face substrate (not shown in the drawing. The back substrate 

^ A 

1 is configured such thatxon a|i ino^lat ^^ ^ibstrate which is 

preferably made of glass, aliomina or ^te l^'^^'^ ^ plurality of 
cathode lines 2 having electron emitting sources andAControl 
electrodes of ^late member 4^ constituted of a plurality of 
strip-like electrode elements v are formed. The cathode lines 

2 extend in ««iej^di recti on on the back substrate 1 and are arranged 
^^^^ral numbers in parallel in anothci jvdirection which crosses 
eaej|direction. The cathode lines 2 are patterned by printing 
a conductive paste containing silver or the like^and electron 
emitting sources are arranged on the surface (face substrate 
side) of the cathode lines 2. Extondod Eid portions of the 
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cathode lines 2 are/ ^pullnd out to the outside of a frame body 
90vwhich constitutes a sealing f rame^as cathode-line lead lines 
20, while atimthgjr ^end portions ^extend to terminals 22^which are 
arranged inside the frame body 90 and outside the display region 
AR. 

4Q007] 

On the other hand, the control electrodes 4 are 
manufactured as separate members and formed on the back 
substrate 1 at positionsj^described later. That is, the control 
electrodes 4 are arranged close to and above the cathode lines 



2 having the electron emitting sources i (face substrate §ide). 
and, at the same time, ^face the cathode lines 2^with a given 
distance therebetween over the whole area of the display region 
AR. A large number of strip-like electrode eleiaents 41^which 
constitute the control electrodes 4 j extend in the above- 
mentioned anethor / direction and are juxtaposed in the 
above-mentioned^<afie direction. The strip-like electrodes 41 
have open holes which constitute electron passing apertures at 
crossing portions thereof jjWith the above-mentioned electron 
emitting sources on the cathode lines 2. Electrons which are 
emitted from the electron emitting sources of the cathode lines 
2 pass through the electron passing apertures toward the face 
substrate side (anode side) ^ and pixels are formed over the 
crossing portions. 
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The control electrodes 4 are preferably formed such that 
a thin plate (having a thickness of about 0,05inin, for example) 
mainly made of aluminum or iron is formed into a large number 
of strip-shaped thin plates by etching using a photolithography 
technique, wherein a large number of electron passing apertures 
are formed in /strip-shaped thin plate. The control 

electrodes 4 are fixed to the back siibstrate 1 by press members 
60 or the like^f ormed of an insulation body made of glass material 
at a fixing portion which is arranged outside a display region 
AR. In the vicinity of the fixing portion or in the vicinity 
of the frame body 90, lead lines (control-electrode lead lines) 
40 are connected to the control electrodes 4 andithe lead lines 
40 arc pullGd iout to the outer periphery of the display device. 
Here, it may be possible to impaute Qj^^function of the press member 
60 to the faramo body - 90 . Then, in response to a potential 
difference between the. cathode lines 2 and the control 



electrodes 4, an emission quantity (including ON and OF^) of 
electrons fromj^ electron emitting sources providedj(^ -to the 
cathode lines 2 is^j^cont rolled. 

On the other hand, the face substrate^not shown in the 
drawing^ is formed of .an insulation material having light 
transmissivity.such as glass or the likevand f oriftc anodes and 
fluorescent materials^ on an inner surface thereof. The 
fluorescent materials are f.nrTnnri;ycor responding tOj|pixels which 
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are formed c^j^the crossing portions between the cathode lines 
2 and the control electrodes 4 . In the drawing, x indicates Jthe^^ 
extension j:liiuLLiuui of the control electrodes 4, y indicates 
the^^extens ion l l Li uii of the cathode lines 2, and z indicates 
the direction which is perpendicular to the substrate surfaces 
of the back substrate and the face substrate. 

J^ i I 1 I I I j-. 

The back substrate 1 and the face substrate having the 

above-mentioned constitution are sealed together by way of the 

frame body 90^ and the inside ^sealed by the sealing frame 90 

is evacuated through anexhaust hole 11 so that a vacuum of 10"^ 

to 10"^ Torr is created^ in - - the inorilc thus forming a field 

emission type display device. The above-mentioned electron 

emitting source is constituted of carbon nanotubes (CNT) , 

diamond-like carbons (DLC), other field emission cathode 

material or other field emission shap^. 

A, 

■tnm 1 ]- 

Here, as^literature| which disclose porior art whiuh -M> 
iLolovantu*nj this type of electron emission type display device, 
except for the constitution ofj^ntrol electrodes formed of the 
strip-like electrode elements, Japanese Unexamined Patent 
Publication 1995-32 6306, Japanese Unexamined Patent 
Publication 1999-144 652, Japanese Unexamined Patent 
Publication 2000-323078, and Japanese Unexamined Patent 
Publication 2001-338528 nn i t h r 1 i Irr n r r liuaiuL l , 
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SUMMARY OF THE INVENTION 
4J)01JT J 

The above-HH' III i i iiiS electron emission type display 
device is of a type in which electrons from t4»/electron emitting 
source pass through^aperturejl formed in tdseyjcontrol electrode 
and impinge on a fluorescent material of an anode and excite 
the fluorescent material to emit light and to porf orawj^a display. 



This display device has tdbe/ excellent constitution \^hiah ^ 

uiuLlGT, J, a planar display \<1i1g1a T^iih-Lbitj^. ^ Uiu excellent 

characteristics- such as high brightness and high definition^ 

^ A 
is light-weightfljjjl . and requires a small space. 

However^ in spite of such aar excellent! cono-titution^ thei 
electron emission type display device hasj^f ollowing drawbacks 
j^ to be 3olv < !Ld . That is, in the above-ji mcntioned electron emission 



type display device having cathode lines as shown in Fig. 

16, *^distance between the cathode lines on the back substrate 
and the anode on the face substrate is set to several mm* and. 



such a constitution, the display device is operated by 
applying a cathode voltage of OV to the cathode lines, by 
applying an anode voltage of several KV to some ten KV to the 
anode, and by applying a grid voltage of about 100 V to the 
control electrode. However, the terminals of the cathode lines 



.nai 

Mi 



extend and are present outside the^control electrodes^ as well 



7 



as outside the display region AR; and i hence, the anode and the 
cathode lines directly face e^ghother at the terminal portions^. 
Further, the^Jerminals mrh Alt it ^ edge portions^ and^hence, -fe±» 
■ Hii nplny i l i 'iii uS s^a possibility that a spark or a dark current 
is easily generated between the terminals and the anode. When 
fetee^spark or ^a»e dark current is generated, the display becomes 
unstable.and, at the same time, the display is degraded^and.hence, 
the reliability off^display is^ damagitd . Further, an undesired 
current .which does not contribute to the display, flows so that 

J=te. extension of ^lif ef|<*iipj,is" impeded. t., iui,. ^fT 

^.electron emission type display device has the above-mentioned 
drawbacks^andn^tfe& means for solving such drawbacks a^e^e-d^manzi&d-^-^^ 



-Accordingly, it is an object of the present invention to 
provide a reliable display device which is capable ct porf orming 
display of high definition and ^oiihibito thit long lifel^gWte by 
preventing the generation of a spark or a dark current between 
the terminals of the cathode lines and ^j^anode. 

To achieve the above-mentioned object, the present 
invention is characteri zed by^^n n p c rt i nq^ shield membe:^ between 
the terminals of cathode lines and gtfi/ anode so as to ensure 

Ml 

shielding between the terminals and anode. Hereinafter, 
typical constitutions of the display device according to the 



present invention 5BSB;^described. 
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The display device according to the present Invention 
includes a face substrate^which has an anode and a fluorescent 



material on an inner surface thereof a plurality of cathode 
lines^which extend in oi'icj^ direction^ are juxtaposed inj^^ 



direction which crosses tlie abovQ - montionod Qnc| direction^ and 
^^-^'''S^ electron emitting source^, (^control electrodes^ which are 
constituted by arranging a plurality of strip-like electrode 
elements ^qfea^ehr Y::ross the above-mentioned cathode lines in a 
non-contact state within a display region in parallel, j^extend 
in the above-m e ntioned another / direction and juxtaposed in 
the above-mentioned eAej[ directionyj^ aaigi have electron p< 



passing 

apertures for allowing electrons from the electron emitting 
sources to pass therethrough toward the above-mentioned face 
substrate|^ s.|back substrate^ which has the above-mentioned 



control electrodes and the above-mentioned cathode line'sAon an 



inner surface thereof^^ad faces the face substrate with a given 
distance therebetween, and a frame body^ which is inserted 
between the above-mentioned face substrate and the back 
substrate 



ly^s^ IS arranged around the above-mentioned display 
region to koJxL j^the above-mentioned given distanc^. 

5*tfi39^, the cathode lines have u.^LuiAiJliiy one end i Hm.^ 
thereof terminated outside the display region and inside the 
frame body, and a shield member is inserted between the 
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terminals and the anode so as to ensure shielding between the 
terminals and the anode. 

As the above-mentioned shield member, a member having the 
same shape asj| strip-like electrode elements^ which do not hav^ 
the above-mentioned electron passing aperturesjor a strip-like 
electrode element which has the above-mentioned electron 
passing apertures^ can be used. Further, the shield member may 
be constituted of an insulation layer which covers the 
above-iaentioned terminals, and the shield memberj^may be ac^se 
constituted of a separate^ frame body which has s substantially 
same height as the^frame body. 

According to the above-mentioned^ Gonotitution -S/ by 
inserting the shield member between the terminals of the cathode 
lines and the anode to ensure shielding between the terminals 
of the cathode lines and the anode, it is possible to prevent 
the generation of a spark and an undesired current^ whereby it 
is possible to provide a display device which exhibits high 
reliability and^long lifelfcttt^. 

Further, a display device according to the present 

invention includes a face substrate which has an anode and a 

fluorescent material on an inner surface thereof,^ a plurality 

^ ^^^^ 

of cathode lines^which extend inJ^cme direction, are juxtaposed 
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in anotfTor ^direction which crosses the above mcntioned ^fflaje , 
direction, and bss- ^electron emitting source^, ^control 
electrodes*which are constituted by arranging a plurality of 
strip-like electrode elements in parallel whiohy cross the 
above-mentioned cathode lines in a non-contact state within a 

^^^^ ytjLjuf^^'—^ 
display region, lextend in the abov o - j montioned Qnother \direction • /\ n 

and aaoejjuxtaposed in the abovo^'montionodr^ cLiJ^Qction| Trrrd^ 

have electron passing apertures for allowing electrons from the 

electron emitting sources to pas^^ therethrough toward the 

above-mentioned face substrate^^back substrate^ which has the 

above-mentioned control electrodes and the above-mentioned 

cathode lines on an inner surface thereof^c^sl faces the face 

substrate with a given distance therebetween, and a frame body^ 

which is inserted between the above-mentioned face substrate 

and the back substrate v aaact is arranged around the above- 

mentioned display region to the above-mentioned given 

disranc^. 

The above-mentioned cathode lines hn—r n'nfrnrH ng one end 
T i d n-^ thereof terminated at. positions outside the above- 
mentioned display region and where ^the cathode lines «k 
Dupe rpu^bid uii the f ramQ i body ^^andjhence/ it is possible to ensure 
shielding between the terminals and the above-mentioned anode 
using the frame bodyvwhereby it is unnecessary to add another 
member for shielding iuii;1 .■ncostj^can be a^o reduced. 
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It is needless to say that the present invention is not 

limited to the aKr^Tro-Tn^T^-n-i r^T^.^rq ^r^^r.r■^^^ -hii-h-; r^-r..r-. p-^r^ ^^.^1-^ p^^^ 

embodiments ifiescribed 1 ate and various modifications can 
be made without departing from the technical concept of the 
present invention. 



BRIEF DESCRIPTION OF THE DRAWINGS 
Fig. 1 is a plan viewj^ for schematically explaining the 

constitution nf nn i s gaaeasfag Bil pai ' t of a back panel aide, for 

GKplai.iiln i af tihe ^first embodiment of a display device according 

to the present invention. 

Fig. 2 is a cross-sectional view (»€ an eajooii^tiaial part 

taken along a line A-A in Fig. 1. 

Fig. 3 is a plan viewj^ fcir cohomatically cagplaining the 




OKplaim vi iij' t l ui^ second embodiment of a display device according 
to the present invention. 

Fig. 4 is a cross-sectional view of ■ an oooontial part 
taken along a line B-B in Fig. 3. 

Fig. 5 is a plan vi'ew for oohomatiG a lly showing the 
constitution of an o - oocntial par4: of a back panel md-dL £um 
Q x plaining thc |^third embodiment of a display device according 
to the present invention. 

Fig. 6 is a cross-sectional view ^-f an o^gc^pi^-j ^ , 1 ^ i 
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taken along a line C-C in Fig. 5. 

Fig. 7 is a plan view for oohftmBt-j rnl 1 y . showing the 
constitution ul an uuLiuiiLlai pJlL of a back panel Miiim r . 
e- 3ip.lai!ning tl'Wfey ^^f ourth embodiment of a display device according 
to the present invention. 

Fig. 8 is a cross-sectional view of an QooGntial pg^ t 
taken along a line D-D in Fig. 7. 

Fig. 9 is a plan view — cohomatioall-y showing the 



constitution ®f m\ coocntial iiiaut of a back panel awie fui - 
CKplciining thg^ ^fifth embodiment of a display device according 
to the present invention. 

Fig. 10 is a plan view for ^ny^c<^^^r 'n-^-^h^ showing the 



constitution of^ an^eotjential f j naiJL L of a back panel 
oxplainxuy Lhu^sixth embodiment of a display device according 
to the present invention. 

Fig. 11 is a plan view — ouhtJiuaLiually showing the 
constitution of an aaocntial paL^t of a back panel - gidei for 
explaining thc ^seventh embodiment of a display device according 
to the present invention. 

Fig. 12 is a cross-sectional view ^n^innti n l part 

taken along a line E-E in Fig. 11. 

Fig. 13 is a plan view fnv girhoirnQtioally showing the 
constitution of an eoocntijiiijiiij pai ' t of a back panel side for 
eKplaining the j^eighth embodiment of a display device according 
to the present invention. 
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Fig. 14 is a developed perspective view €«?=5=efe«i*gt^:^eeiiY 
showing the wlio 1 cons t i tut i on of the display device of the 



present invention . 

Fig, 15 is an Gxplanatory — vi e w — q£ — an eKamplo of — ctR- 
equivalent circuit |^^of the display device of the present 
invention. 

Fig. 16 is a plan view of a back gnHg^^a^ojj-f^oir r>7ipi j^^j y^j ryj 
the o i chcmatiig cc^ruBtifeution of a field emission type display 
device • 



DESCRIPTION OF THE PREFERRED EMBODIMENTS 

{-UUii J J 

Preferred embodiments of the present invention Ka3=e 
explained in detail hereinafter in conjunction withji drawings 



whi rln c/ho^^ Lhu. — Qintaodimont s . Fig. 1 is a plan vi 



ew 



schematically showing the constitution of an csaential pgajte at 
a back substrate jjLdfS iCuji i cjj I jJLuii i i i j Lhu j^ first embodiment of 
a display device according to the present invention, and Fig. 
2 is a cross-sectional view o u f an o cgontial pai I: taken along 
a line A-A in Fig. 1. Here, in Fig. 2, the an au L^uiiiuaL 
relationship among a face substrate 21, an anode 23 and a 
fluorescent material 24 is indicated by a phantom line. 
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^^Fig. 1 and Fig. 2, nrf i n i ii ri iimi1iii1 1 i inli M iIxjil a- back 
substrate ajid the — bnnlr mil? TitiiPo^'c 1 is constituted of an 



i innn1 ^ifj-o a i substrate suitably formed of glass, alumina or the 
like. Ref a a:x > Dr . n symbol 3 indicatoe feathode lines^ vfhioh extend 
in ecMy direction (y direction) on the back substrate 1 and are 

0< yULuiF^A-^ 



juxtaposed in aplura^l number in aaothej i ndirect ion (x direction) 



which crosses <sa9B@^direction. The cathode lines 2 are formed 
by patterningjja conductive paste containing silver or the like 
by printing or the like^and electron emitting sources 25 are 
formed on surfaces thereof (face substrate 21 side) . Carbon 
nanotubes, for example, are used as the electron emitting 
sources 25^ as described previously. 

Further, n-rM?iyTiFd i ing one end portionc of^the cathode lines 
2 aro pullec i|i^out as j^cathode-line lead lineH|^20 to the outside 
of a frame body 90vwhich constitutes a sealing frame, while 
r^end portions of the cathode lines 2 extend to terminals 



22 inside the frame body 90 and outside a display region AR 




In this embodiment, the cathode lines 2 are ooaf igurcdysuch that 
the cathode-line lead line||^20 are arrangec|^every other €as line 
at upper and lower ,^«a^ of the back substrate lj^ml the drawing. 
^Rcf crcnc -e — cymbo jb — 4 — iiidicalea — control — cleutiuded — and th e s e 
control electrodes 4 are arranged above (face substrate 21 side) 
and close to the cathode lines 2 having ^the electron emitting 




sources 2^, that is, close to the cathode lines 2 by 
approximately 0.01mm or less. Further, the control electrodes 
4 are arranged over at least the whole area of the display region 
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ARj(to face the cathode lines 2, 

The control electrodes 4 and the cathode lines 2 are 
electrically insulated from each other. Reference symbol 40 
indicates control-electrode lead linesn and these control- 
electrode lead lines 40 are configured i-oj^ Hn - ppI i f^A to both 
^j^left and right efi^jjof the back substrate ln«a the drawing. 



R e ference — ayiribul — 4-± — IndluaLe s m plurality of strip-like 

electrode elements^! rhigh constitute the control electrodes 4. 

The strip-like electrode elements 41 are formed of an iron- 

based stainless steel material or an iron material^ and hs»j{a 

plate thickness of approximately 0.025mm to 0.150mm. ^iiB 

control oloctrodoo 4 arc conotituted b^ makin g "These strip- 
es 

like electrode elements 41 extend in the x direction and/^ 
juxtaposed in the y direction. It is preferable that the 
strip-like electrode elements 41 are integrally formed with the 
control-electrode lead lines 40. Rulejienec — 0];yTnbol \2. 
indiGC h fe ' CW ectron passing aperturesvwhich are constituted of 
holes ^formed in the strip-like electrode elements 41. One or 
a plurality of electron passing apertures 42 are arranged at 



CL-cTOg-D i ! 4% 4 g^p^r . t^j - € > 4^>»btg^tv/ Q ^ ip^l i ke electrode element 41 



ffngt i i»Ke Kcatnode 1 i in 1 iih ■! i i nil 



coaxial with the electron 



emitting sources 25 so as to allow the electrons emitted from 
t±ie|electron emitting source 25 to pass therethrough toward the 
anode 23. The distance between the anode 23 and the above- 
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mentioned control electrodes 4 is set to several mm, that is, 

3mm, for example. 

10037] 

- P r eference s^tmbol 5 indicatoc Strip-like shield members^ 
■ ghc ahiGld membe r s 5 are arranged close to the outermost control 
electrodes 4 such that the shield members 5 cover the terminals 
22 of the cathode lines 2j^from the anode 23. Using two shield 
members 5 (51, 52) , the terminals 22 and the anode 23 are shielded 
from each other. In this example, although :3:jdistance between 
the shield members 5 and the anode 23 is setjfequal to ^jdistance 
between the control electrodes 4 and the anode 23, the distance 
may be determined based on the shape, the potential or the like 
of the shield members 5, 
Lnn2 81 

The shield members 5 may have the same specification as 
the above-mentioned strip-like electrode elements 41j except 
that the shield members 5 do not have fete electron passing 
apertures 42. Alternatively, the shield members 5 may use the 
strip-like electrode element 41 per se. In this case, by 
adopting the arrangement in which the electron passing 
apertures 42 and the above-mentioned terminals are not 
superposed/yeach other, ^ase/^ further shielding effect can be 
expected. Further, by electrically connecting the shield 
members 5 and the control electrodes 4, it is possible to enhance 
the shielding effect. 
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[0000] 

Based on such a constitution^ electrons emitted from the 
electron emitting sources 25 pass through the electron passing 
apertures 42 of the control electrode 4^to which a grid voltage 
of approximately lOOV is applied while receiving a controlvand 
impinge on the fluorescent material 24j|formed on the anode 23 
of the face substrate 21^ to which an anode voltage of several 
KV to several tens KV is applied^whereby light is emitted from 



the fluorescent material 2 4^ to porf orm ^^a given display. During 

such an operation, according to 1 1 I i I iiL '.r^ this 

embodiment, the terminals 22 of the cathode lines 2 and the anode 
23 are shielded from each other^yby the shielding materials 5J 
and^hence, it is possible to prevent the anode potential from 
affecting the terminals 22^ so that the generation of a spark 
or a dark current between the terminals 22 and the anode 23 can 
be suppressed)^ j^^-^p^ degradation of/ display can be obviated, 
whereby display device which can^ perform — fefee high- 

definition display and exhibit^ ^im high — " ' 1 1 1 ty^^njid the' 
long lifetime can be obtained. 
[ Q 03 '0 y 

Fig. 3 is a plan view schematically showing the 
constitution of an eoo'cntial pait of a back substrate ri ti-i f nr 
e^6 ^+ irt Ti.i'.i'i i Lj Lhu ^ second embodiment of the display device 
according to the present invention. Further, Fig. 4 is a 
cross-sectional view -of an oocQgitial part taken along a line 
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B-B in Fig. 3 . Parts having ^fkm functions identical to the parts 
shown in Fig. 1 and Fig, 2 are giTwr-ci ^ same symbols. Here, in 
Fig. 4r the i nrrnngoTne-n^ relationship among a face substrate 21, 
an anode 23 and a fluorescent material 24 is indicated by a 
phantom line in the same manner as the display device shown in 
Fig. 2. 
1 fir W'l r 

In Fig. 3 and Fig. 4, reference symbol 35 indicates shield 
members. The shield members 35 are formed of an insulating 
materialjsuch as frit glass^and are applied and arranged to cover 
terminals 22. Since the shield members 35 are arranged in a 
vacuum atmosphere, it is preferable to conatitutc^ the shield 



members 35 «s4-ft^a material which emits a small amount of gas. 
When the shield members 35 are formed of t=i5ey^ material such as 
frit glass^ which requires feis^ high temperature treatment, by 
baking the material before forming the electron emitting 



sources 25, it is possible to^ ^o ai p crot an advantageous ef f ect^that 
tte^adverse influence fee^the electron emitting sources 25 can 
be reduced. 

Due to ouoh — a a constitution et^-^^this embodiment, the 
terminals 22 can be completely shielded by the shield members 
35j and^hence, a drawback attributed to fcb© turnaround of aei^ 
electric field can be solved. Accordingly, not to monti e n ^the 
above-mentioned effect to oupproo s^the generation of tii^spark 
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and feb©/^^ dark current^ the workability can be enhanced by 
integrally handling the shield members 35 and the back substrate 
l:and, at the same time, it is possible to obtain ^ej^display 
device which can perfeMrjdi splay with high definition and can 
exhibit high reliability and^long lifetime. 

Fig. 5 is a plan view schematically showing the 
constitution of an essential part of a back substrate side for 
explaining the third embodiment of the display device according 
to the present invention. Further, Fig. 6 is a cross-sectional 
view of an essential part taken along a line C-C in Fig. 5. In 
Fig. 5 and Fig. 6, parts having the functions identical to the 
parts shown in Fig. 1 to Fig. 4 are given same symbols. Here, 
in Fig. 6, the arrangement relationship among a face substrate 
21, an anode 23 and a fluorescent material 24 is indicated by 
a phantom line in Fig. 6 in the same manner as the display device 
shown in Fig. 2 and Fig. 4. 

In Fig. 5 and Fig. 6, reference symbol 45 indicates a 
shield memberiia a frame shape. The shield member 45 is formed 
of a glass plate or a ceramic plate^ and^is arranged such that 
a lower end surface thereof covers terminals 22 inside a frame 
body 90^which constitutes a sealing frame. ;?riheight of the 
shield member 45 is set^equal to or lower than 5Pj|height of the 
frame body 90. A^display region AR is art ;| inside the shield 
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member 45. 

Due to auch a j constitution ^jythis embodiment, the 
terminals 22 can be completely shielded by the shield member 
45^and^hence, drawback attributed to tebe turnaround of 
electric field can be solved. 7^--nrrli ngV\ j^nnt to mantluu Uiu 
above-mentioned effect to oupprooq tthe generation of teise/spark 
andKfefee dark current, the shield member 45 cooperates with the 
frame body 90 to set ^jdistance between sjback substrate 1 and 

ik 

erj^face substrate 21 to a fixed value^ thus preventing ^be 
degradation ofAdisplay, whereby it is possible to obtain fefeeJJ" 
display device which can jjui. luiiu ^display with high definition 
and can exhibit high reliability and^long lifetime. 

Fig. 7 is a plan view schematically showing the 
constitution of cm cojcntial jjaiL trf a back substrate g-iiJti fun 
e^upl Jluiini) Uiu ^fourth embodiment of the display device 
according to the present invention. Further, Fig, 8 is a 
cross-sectional view uf aii uuuLn'Liul par4- taken along a line 
D-D in Fig. 7. In Fig. 7 and Fig. 8, parts having ;MnEe functions 



Lng functio 



identical to the parts shown in Fig. 1 to Fig. 6 arej^ givian same 
symbols, it^^^in Fig. 8, the nrrnngnmnnt relationship among 
-^^face substrate 21, a^j^anode 23 and :gt fluorescent material 24 
is indicated by a phantom line lu Tiij , J in the same manner as 
the display device shown in Fig. 2, Fig. 4 and Fig. 6. 
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In the fourth embodiment shown in Fig. 7 and Fig. 8, 
cathode-line lead lines 20 of^cathode lines 2 are arrangedkonly 
one cncl fsncc side of^the back substrate l^and^hence, this 
embodiment differs in constitution from the above-mentioned 
respective embodiments. Due to such an arrangement of the 
cathode-line lead lines 20 of the cathode lines 2, the terminals 



22j^are also arranged in one row in the y direction^ and thence, 
only one shield member 55 ^ ^y f^rr r\ i i j -* f4 ^.n -^^^ to ensure shielding 
between the terminals. 22 and aajjanode 23. The constitution, 
the arrangement, the position and the like of the shield member 

,^£^ y^lX^^^^y^ .aJ^^oJI/! V»XuJU< ^ 

55 a^epty^the same constitution as that ofy^the first embodiment > u/^^-^J^w^ 
^explained in oonjunotio n withj^Fig. 1 and Fig. 2. 

Due to gnjch^ ^constitution 6F€^this embodiment, not t er 
l ^mnn r irm the above-mentioned effect to aiapprcg'sjithe generation 
of ttee/spark andAttee dark curren^, since the cathode-line lead 
lines 20 are pulled out only to one ej3^=±see side ^;^the 

back substrate 1, it is possible to obtain an advantageous 
effect ^ that the connection with external circuits is 
facilitated, whereby it is possible to obtain fefee;display device 
which can ric i fujiiuj^display with high definition and can exhibit 
high reliability and j^long lifetime. 

JHEXt^ Fig. 9 is a plan view schematically showing the 
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constitution ua^EmsE 11 1 inl j iii of a back substrate — rrtn for 
onplainiag thc j^f ifth embodiment of the display device according 
to the present invention. In Fig. 9, parts haying fefe© functions 
identical to the parts shown in Fig. 1 to Fig. 8 are g -i Tri^ ^^| >^<:;jj.mo 
symbols. In the embodiment shown in Fig, 9, « the samej^mannoar 
as^the embodiment shown in Fig. 7 and Fig. 8, j^cathode-line lead 
lines 20 of cathode lines 2 are arranged only at one end face 
side of ^ the back substrate 3^. In such a constitution, the 



terminals 22 are^covered with and are shielded by a shield member 



65*which constitutes an insulator^such as frit glasstin the same 
manner asj^the second embodiment expl r^i r iasdf^in conjunction with 
Fig. 3 and Fig. 4. 

By adopting the constitution of^^this embodiment, it is 
possible to obtain ttej^ display device which can^g^toL'iu tlrv. 
high-definition display and can exhibit high reliability and 
long lifetime^ whiley^obtaining the advantageous effects of the 
above-mentioned second and fourth embodiments aimultaiii_Lmjli, , 

^^cint I Fig. 10 is a plan view schematically showing the 
constitution gnn nn i rnK^tial part of a back substrate oide 



xq thc K sixth 



n iit^ il ii i II i ng thc |y5ixth embodiment of the display device according 
to the present invention. In Fig. 10, parts having tfae 
functions identical to the parts shown in Fig. 1 to Fig. 9 are 




Lj^same symbols. In the embodiment shown in Fig. 10, in the 
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same manner as the embodiment shown in Fig. 7 to Fig. 9, 
cathode-line lead lines 2 0 of cathode lines 2 are arranged only 
at one itBnd fncc side of^the back substrate 1. In such a 
constitution, the terminals 22 are covered with a plate-like 
shield member 75^ which is formed of a glass plate or a ceramic 
plate^so as to provide shielding between «nj|anode 23 and the 
terminals 22 in the same manner as the. third embodiment 
l^iiisplaiiii-;id in conjunction with Fig. 5. and Fig. 6. 

By adopting the constitution this embodiment, it is 
possible to obtain fefee^display device which can;^jjuA.Juixii Lhu 
high-def inition display and can exhibit high reliability and^ 
long lifetime^ whilej^obtaining the advantageous effects of the 
above-mentioned third and fourth embodiments 3 imu 1 1 an liHEJUu 1 y . 

Fig. 11 is a plan view schematically showing the 
nnn.st-i tnti on f.iM i ■ | ] y^^^ of a back subs trate ^3(idu fcTi 

es t tylainiircL thci seventh embodiment of the display device 
according to the present invention. Further, Fig. 12 is a 
cross-sectional view of ai ' i ceiOLintiQl pa a i ' t taken along a line 
E-E in Fig. 11. In Fig. 11 and Fig, 12, parts having t±m 
functions identical to the parts shown in Fig. 1 to Fig. 10 are 
Srrrmn lysame symbols. Hptp> Fig, 12, the arrangement 

relationship among «j^face substrate 21, -gsiji anode 23 and ^ 
fluorescent material 24 is indicated by a phantom line in the 
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same manner as the display device shown in Fig. 2, Fig. A, Fig. 
6 and Fig. 8. 

In the seventh embodiment shown in Fig. 11 and Fig. 12. 

^ A 
terminals 22 ofjcathode lines 2 are made to extend below a frame 

body 90 which constitutes a sealing f rnmr .nnrl ^^nprirpnord on the 

frame body 90j^whereby the frame body 90 ^ also grrirrrljinT a shield 

meiaber which performs shielding between the terminals 22 and 

the anode 23 . Here, in this embodiment, cathode-line lead lines 

20 of the cathode lines 2karo cii^m uirxgceiTit both emJ £dLiLUiof the 

js^back substrate 1^ every other line. 

Due to ffluuh ay constitution «f^this embodiment, it is 
possible to make tfae existing constitutional member also 
function as the shield member, » ■ > m- i il i VT i j^thc above- 

mentioned advantageous ef f ectj^ of ■ouppr« i oii!»g the generation of 
feJaej^spark or *te^dark current^, j^^fefe© enhancement ofj operability 
and fcfeejpeduction of icost can be expectedjiwteasefey it is possible 
to obtain Isise;^ display device which can prr r'_w.ui LlJc jhigh- 
definition display and can exhibit high reliability andj^long 
lifetime . 

Fig. 13 is a plan view schematically showing the 
constitution ^ rii i ft? ^-^j nt n n 1 nort of a back substrate^oidc for 
r ri -Hili II i iii j - tht£ eighth embodiment of the display device 



25 



1 n 



according to the present invention. In Fig. 13, parts having 
functions identical to the parts shown in Fig. 1 to Fig. 



runcrions icien 



12 are ^^eaaj^same symbols. In the eighth embodiment shown in 
Fig. 13, j|cathode-line lead lines 20 of the cathode line 2 are 
arranged only at one nnH' fnni^ side of^g. back substrate ljand^»k 



terminals 22 of;cathode lines 2 are arranged in one line in the 
y direction. and^ aro mado to extend below ajframe body 90iwhich 
constitutes a sealing f rame^ and oupGipobud -^jix the frame body 



Due to imi 1i rj\ constitution this embodiment, it is 
possible to make fefeej^ existing constitutional member also 



function as the ^shield member, f^nt to mcntiion the above- 
mentioned advantageous effect c-wipplL uu j Iuil^ the generation of 
fei^j^spark or tfeeivdark currenj^, -fetej enhancement ofToperability 
and the- reduction of cost can be expected. Further, it is 
possible to obtain fefeeJldisplay device which i — in^prrfnrm the 
high-definition display and can exhibit high reliability and/ 
long lifetime^ whiley^obtaining the advantageous effect of the 
fourth embodiment aimul LdLriboUdl y. 

Fig. 14 is a dev^eloped perspective view fes: schematically 
showing the v i ^hole J(constitution of a display device of the 
present invention. The display device shown in Fig. 14 is based 
on the constitution of the third embodiment of the present 
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invention shown in Fig. 5 and Fig, 6. In Fig. 14, on an inner 
surface of the back substrate 1, a large number of cathode lines 
2 vdsp^isk extend in Qfe«/direction (y direction) and are juxtaposed 
in anr^thor ^ direction (x direction) which crosses the above- 



mentioned «sejidirection aro ^ormod - Electron emitting sources^ 
such as carbon nanotubes. are formed on f ace-substrate-21-side 
surfaces of <\ cathode lines 2. Further, there are provided 
control electrodes 4 formed of a plurality of strip-like 
electrode elements 41 v which extend in unoth.crj[ direction (x 
direction) >Thi.GJi jycfoss<ig the cathode lines 2 and are juxtaposed 
in the above-mentioned ©^/direction (y direction). In the 
drawing, j^electron passing apertures are omitted. Further, an 
anode and a fluorescent material are formed on the inner surface 
of the face substrate 21. The back substrate 1 and the face 
substrate 21 are sealed by the frame body 90. 

A shield member 45 is provided inside a frame body 90. and ^ 
terminals 22 of/cathode lines 2 and an anode formed on an inner 
surface of a^face substrate 21 are shielded from each other by 
the shield member^ 4 5 . Video signals are supplied to the cathode 
lines 2 throughAcathode-line lead lines 20. Control signals 
(scanning signals) are supplied to the control electrodes 4 
througK^ontrol electrode lead terminals 40. 

Fig. 15 is J^ an oiipla!H.w trn-y l^T±^ ^f ...pf an example of an 
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equivalent circuit of the display device of the present 
invention. ^Scj^region indicated by a broken line in the drawing 
indicates a display region. In the display region, the cathode 
lines 2 and the control electrodes 4 (strip-like electrode 
elements 41) are arranged to cross each others. thus forming a 
matrix of n x nj^. Respective crossing portions of the matrix 
constitute unit pixels and one color pixel is constituted of 
a group of ^^R", "^B''/in the drawing. The cathode lines 2 

are connected to a video drive circuit 2 00 through the 
cathode-line lead lines 20 (XI, X2, ... Xn) , while the control 
electrodes 4 are connected to a scanning drive circuit 4 00 
through control-electrode lead lines 40 (Yl, Y2, ... Ym) . 

The video signals 2 01 are inputted to the video drive 
circuit 200 from an external signal source, while scanning 
signals (synchronous signals) 401 are inputted to the scanning 
drive circuit 400 in the same manner. Accordingly, given pixels^ 
which are sequentially selected by the strip-like electrode 
elements 41 and the cathode lines 2^ emit light in given colors^ 
thus displaying two-dimensional images. With the use of 

A 

display device 1 1 f Mn i, i jiajjlL having such a constitution, it 
is possible to realize a flat-panel type display device which 
can be operated with high efficiency at a relatively low 
voltage . 

28 



As has been explained in conjunction withj^ embodiments, 
according to the typical constitutions of the present invention, 
by shielding the terminals of the cathode lines from the anode 
using $S?«x shield member, it is possible to prevent the 
generation of tefeeJ^ spark and tii^dark current and to obviate th^ 

Ox 

unstable display and /degraded display «^ whereby "fefeeXdisplay 

^ vJL,jJ>^ p>t.»-e^JL^^eXO U^C(J1\<^ 

device which exhibits t±sey^long lifetime and tdfwj^lgh reliability 
can be provided. 
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